DNA binding factors that bind to the negative regulatory element of the human immunodeficiency virus-1: regulation by nef.
The nef gene has been reported to be a silencer of human immunodeficiency virus (HIV) transcription that requires the presence of the negative regulatory element (NRE) located at the 5' end of the HIV long terminal repeat (LTR) to exert its negative effect. We have examined nuclear extracts from human, nontransformed T cells for factors that bind to the NRE of HIV-1 and to determine whether binding of factors to this region can be affected by the nef gene. Using gel retardation and methylation interference assays, we have observed several DNA binding factors that bind to a region between nucleotides -315 and -240 upstream of the cap site, within the NRE segment of the 5' LTR. Furthermore, the precise locations of the binding sites for two of these factors, termed here A1 and R, were determined. Factor A1 appears to belong to a family of cellular activation associated factors (called here A1-A4), but it is distinct in that it is the only DNA binding factor so far observed that appears to be downregulated by the nef gene or its product and that it has been found only in cells undergoing lymphokine-driven cell division. In contrast to the A factors, factor R appears to be associated with cellular quiescence and binds to a nearby but distinct site in the NRE. Experiments in which extracts were mixed before gel retardation suggest that the binding of factors R and A1 are mutually exclusive. Based on these observations we propose a model in which the nef gene aids in the maintenance of HIV latency by downregulating the binding of proliferation associated DNA binding factor, which we have called A1.